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Dementia and Successful Ageing in Centenarians: 
An International Consortium 

 
 
Background 
 
The “oldest-old” age group (variously described as 85, 90, 95 or 100 years and 
above) is the fastest growing age group in most parts of the world (1). Although the 
world population is predicted to increase by 34% between 2011 and 2050, the 
population of people aged 90 and older is predicted to increase >5x and the number 
of centenarians by 18x to 3.2 million (2). Centenarians will still contribute 1-3% of all 
demented in 2050. The high prevalence of dementia and cognitive impairment in this 
age group poses enormous financial burden and presents a challenge for 
governments, social systems and healthcare agencies.   
 
Published studies examining centenarians and near centenarians (hereafter, long-
lived individuals LLI) are limited by: small or non-representative samples due largely 
to difficulties with recruitment, high mortality and low participation rates, cohort and 
geographical effects, little availability of normative data and difficulty as well as 
variability in the operationalization of diagnostic criteria for dementia. With the benefit 
of a large sample from at least nine combined datasets, The Dementia 
Harmonisation Project of the International Centenarian Consortium (ICC-Dementia) 
plans to address the epidemiological challenges confronting this exceptional group of 
individuals. This unique group of collaborators will provide the first multinational 
approach to investigate cognition in centenarians.  
 
The key objectives are: 
1. Determine the age-standardised prevalence of dementia in LLI in diverse 

ethnoracial and cultural groups using common diagnostic criteria. 
2. Determine the incidence of dementia in LLI in diverse ethnoracial and cultural 

groups using common diagnostic criteria. 
3. Determine the cognitive profile and trajectory of cognitive decline in LLI.  
4. Identify risk (and protective) factors for dementia and healthy exceptional 

brain ageing, (after controlling for determinants of longevity), across different 
geographical regions internationally. 

 
Methods 
 
ICC-Dementia will harmonise cohort studies of LLI and standardise criteria for 
dementia diagnoses.  
 
Studies are eligible to participate in ICC-Dementia if they meet the following criteria: 

1. Focus on individuals aged >95 years. 
2. Have a minimum sample of 80. 
3. Assessment includes measures of cognitive function 
4. Risk and protective factors have been examined  
 

Agreement has been confirmed from the nine studies listed below (Table 1) and data 
have been received from six of those groups; three are still completing internal ethics 
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and compliance. We are negotiating collaborations with a further four studies: 5 CO-
OP and Italian, Polish and Spanish studies.  
 
Table 1. Contributing centenarian studies 
Study Sampl

e 
Setting Recruitment Baselin

e age, 
sex 

Study 
Timeline 

Sydney 
Centenarian 
Study (SCS)*  

329 Sydney, 
Australia 

Attempted contact 
with all eligible 
participants within a 
specified area  

95-106 
 

2008-ongoing. 
Follow-up 
(FU):6-month, 
1- & 2-years 

New England 
Centenarian 
Study (NECS) 

1500+ Boston, 
MA, 
USA 

Attempted contact 
with all eligible 
participants within a 
specified area  

100-119  
 

1994-ongoing. 
FU for as long 
as they live. 

Georgia 
Centenarian 
Study (GCS)  

381+ Georgia, 
USA 

Population-based 
sample from voter 
records, care facilities 
and additional 
contacts through news 
etc.  

98-110 
 

1988-1997 
with 20 month 
FU and 2001-
2009 with 6 
monthly FU.  

Tokyo 
Centenarian 
Study (TCS)* 

304 Tokyo & 
Osaka, 
Japan 

Random sampling of 
centenarians 

100-108  
 

2000-ongoing. 
Annual FU 

Swedish 
Centenarian 
Study (SwCS)* 

100 Souther
n 
Sweden 

Attempted contact 
with all eligible 
participants within a 
specified area 

98-101 
 

1987-1992. 

Gothenburg 
Centenarian 
Study (GoCS)* 

591 Gothenb
urg, 
Sweden 

Contacted all eligible 
participants that 
registered for census  

96-98 
 

1998-2007. 

90+ Study* 960 Californi
a, USA 

Participants were 
originally members of 
the Leisure World 
Cohort Study 

95-107 
 
 

2003-2007, 6 
monthly FU.  

Cognitive 
Function and 
Aging Study 
(CFAS)  

700+ England 
and 
Wales, 
UK 

Recruited from Family 
Health Services 
Authority in five 
geographical areas 

95-100+ 1991-1994, 
annual FU for 
the first 3 
years, then 2 
yearly FU 

Longevity 
Gene Project 
(LGP)* 

462+  
 

New 
York, 
USA 

Recruited by word of 
mouth and through 
advertisements in 
Jewish aging centers  

95-110 
 

 

*Contributed data; +Still recruiting 
 
ICC-Dementia aims to harmonise demographic data, scores on screening measures 
of cognitive function (e.g. MMSE), functional status, and neuropsychological 
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performance. We will develop robust estimates of the prevalence and incidence of 
dementia across different countries and ethnic groups and identify risk and protective 
factors. To this end, data have been received from six studies (asterisked above) 
which has been (and/or will be) handled according to a specific protocol (detailed 
elsewhere).   
 
 
Preliminary results 
 
Data from six studies including socio-demographic data, received to date, with a 
combined total of 2746 participants are shown in Table 2. 
 
For the purpose of adopting a single cut-point to be applied across all studies for our 
pilot work, the cognitive status of centenarians was assessed using the MMSE. We 
adopted a score of 21 or more indicating cognitively intact individuals. This criterion 
was evaluated as a suitable cut-off for dementia in centenarians using external 
criteria in the TCS, was used to screen cognitively intact centenarians in the GCS 
(3), and is 1 point higher than the criterion used in the Italian centenarian study (4). 
This cut-off point is lower than that used in other recent studies for younger elderly 
persons (5), but consistent with a declining trend of MMSE scores with increasing 
age (6). The mean MMSE score across all studies was 19.1(9.6). The lowest mean 
across all studies was 12.5(8.6) from the TCS and the highest was 23.2(6.5) from 
the 90+ Study.  In terms of cut-points, MMSE scores of < 21 and <24 across all 
studies would yield rates of 44% and 55% of centenarians at-risk for dementia. 
 
In terms of functional impairment, 56% (n=817) of centenarians were functionally 
impaired. The rate of impairment was relatively consistent across studies (range: 51-
58%).  
 
For the pilot study, dementia was defined as dependence in two or more of the six 
harmonised ADL items and an MMSE score of <21. Table 2 shows the prevalence of 
dementia in centenarians. Across all studies, 23% (n=339) were classified as having 
dementia. Considerable variation in the prevalence of dementia across studies is 
noted, likely representative of the skewed age distribution of each study. The lowest 
prevalence rate was 8% (n=41) from the 90+ Study with the youngest sample; the 
highest was 51% (n=144) from the TCS with the oldest sample.   
 
 
Table 3. Characteristics of contributing studies  
 
Study SCS GoCS  TCS SwCS LGP 90+ All 
Total N 329 591 304 100 462 960 2746 
Age 
Mean(SD) 97.1(2.1) 97.2(0.1) 101.1(1.7) 100.2(0.5) 97.7(1.3) 96.7(2.2) 97.6(2.4) 
        95-99.99 86% 100%  - 2% 74% 89% 77% 
100-104.99 13% - 92% 98% 23% 10% 23% 
105+ 0.9% - 8% - 13% 0.8% 2% 
Sex  
Female 72% 82% 79% 82% 347, 75% 755,79% 78% 
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Education 
Incomplete 
HS 70% 86%  57% 71% 21% 9% 39% 

Completed 
HS 12% 2% 22% 18% 32% 44% 28% 

Diploma 11% 8% 14% 5% 24% 7% 10% 
University  7% 4% 6% 5% 23% 40% 22% 
MMSE 
Mean(SD) 21.9(6.1) 17.3(10.0) 12.5(8.6) - 19.1(11.9) 23.2(6.5) 19.1(9.6) 
<21  53% 38% 13% - 54% 62% 44% 
<24 67% 49% 22% - 62% 77% 55% 
ADLs  
Impaired a  58% 51% 57% 58% - 56% 56% 
Dementia b 
 21% 24% 51% - - 8% 23% 

a Impaired = dependent on two or more ADL items   
b Dementia = MMSE score of < 21 and dependent on two or more ADL 
 
 
Outcomes and significance 
 
Although medical progress has helped more individuals live to extreme ages, those 
extra years of life are likely not dementia-free. Thus, dementia in the oldest old will 
have an enormous public health impact. The accuracy of estimates of the number of 
people with dementia and the unanswered question of whether dementia continues 
to rise with age will be crucial for adequate planning of healthcare resources. 
Further, the dementia-free centenarian provides an opportunity to study the 
determinants (or protective factors) of successful brain ageing. The identification of 
risk factors for dementia will provide insights into potential strategies for public health 
promotion, of benefit to the entire population. 
 
ICC-Dementia is an internationally unique study of centenarians, near-centenarians 
and super-centenarians in terms of sample size, availability of longitudinal data, 
breadth and consistency of cognition, functional ability and the dementia diagnosis. It 
has the power of international collaboration to answer questions that small, separate 
studies cannot. ICC-Dementia presents an opportunity for Australia to take the lead 
in this field and we expect this study will have a major impact worldwide on 
assessment practices of dementia in centenarians. A final manuscript will include 
recommendations for diagnosing dementia in the oldest old. 
 
 
Future plans 
 
ICC-Dementia presents a unique opportunity and the extraordinary response we 
have had from collaborators around the world, many of whom have excellent 
longitudinal studies, underscores the significance of this work. The consortium is 
ready for the next phase of development, harnessing and then harmonising detailed 
data. 
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